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(57) An aortic graft for treatment of abdominal aortic 
aneurysms and use of the graft, the graft being inserted 
into the aorta and into the iliac arteries of the patient in 
a way to exclude the aneurysm from the blood circula- 
tory system, the graft comprising a tubular hollow fabric 
material including a trunk portion and at least one leg 
portion capable of being accommodated to any rotation 
of the graft resulting from the installation of the graft and 
to any varying ratio between the diameters of an aortic 
neck and the iliac arteries, the graft being also adapted 
to different shapes of the aorta, thus diminishing and 
even avoiding the risks of misplacing the graft inside the 
aorta. The trunk also includes an inelastic edge to retain 
a stent in an expanded condition to attach the trunk and 
the leg portions together. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention. 

[0001] The present invention relates to an aortic graft 
and the use thereof, for treating abdominal aneurysms, 
and particularly relates to a graft and use thereof for in- 
traluminal repairing of aortic aneurysms by positioning 
the graft inside the aneurysm without the drawbacks of 
conventional monoiliac or bifurcated aorto iliac grafts, 
such drawbacks relating to the rotation and misplace- 
ment of the graft during the insertion, positioning and 
installation of the graft inside the aorta. 

2. Description of the Prior Art. 

[0002] The aorta is the main trunk of the arterial sys- 
tem, arising from the heart and extending down through 
the thorax and through the abdomen to divide into two 
iliac arteries. An abdominal aortic aneurysm is an ab- 
normal dilation of the aortic wall as the aorta passes 
through the abdomen. The aneurysm must be treated 
to prevent the rupturing thereof. If left untreated, the an- 
eurysm will eventually cause rupture of the sac with fatal 
hemorrhaging consequences in a very short time. This 
leads to the death of the individual suffering the aneu- 
rysm and, today, the mortality resulting form this abnor- 
mality is so very high that it is causing the physicians to 
seek for improved new techniques to overcome this 
problem. While surgery has been the most classical way 
to approach this problem, the surgical repair of the aortic 
wall is associated, however, to a high risk, particularly 
for old patients. 

[0003] The search for alternative techniques not in- 
volving surgery has been a concern of the professionals 
in the art. US Patent N° 4,562,596, to Elliot Kornberg et 
al. discloses an aortic bifurcated graft that is specifically 
designed for intraluminal insertion and comprising a 
one-piece generally cylindrical hollow sleeve, that has 
an upper end to be attached to an upper proximal neck 
of the aorta, upstream the aneurysm, and a minor and 
major axis defining two lower legs to be inserted each 
into a respective iliac artery, downstream of the aneu- 
rysm, thus forming a continuous fluid path within the aor- 
ta, excluding the affected aortic wall, namely the aneu- 
rysm, from the blood flow. 

[0004] US Patent N° 4,922,905 relates to a catheter 
and discloses a tubular endoprosthesis device having a 
wall structure comprised of a tube-like, knitted open fab- 
ric of loosely interlocked loops of metallic filament ma- 
terial, said tube-like fabric being radially inwardly de- 
formed relative to its as-knit form and is capable of pro- 
gressive permanent deformation with attendant radial 
expansion by means of the catheter to attach the endo- 
prosthesis inside a blood vessel to be repaired. 
[0005] WO 83/03752 to Wallsten, Hans Ivar, discloses 



a prosthesis comprising a one-piece expandable tubular 
body to be inserted into a vascular vessel. 
[0006] WO 90/1 5582 to Trout, Hugh, discloses an aor- 
tic graft comprising a substantially cylindrical graft ma- 
s terial with attachment means which comprise a plurality 
of post and hook assemblies to provide firm attachment 
of the aortic graft against the aortic wall. 
[0007] Although many graft structures have been de- 
veloped, all of them have been improved in connection 
to new materials, new attachment means, stents and/or 
new devices for placing and installing the graft inside 
the vessel. However, the location and correct placing of 
the graft inside a blood vessel, particularly a graft de- 
signed for repairing aortic aneurysms, are not an easy 
task as long as the aorta is the largest vessel with a 
shape that requires that special consideration is made 
not only of the dilated wall but also of such portions of 
the wall in good conditions available for firmly attaching 
the graft in the aorta. 

[0008] One obstacle that is found during election of 
the graft for a given patient is that the length of the aorta 
is not the same for all patients and, even for the same 
patient the aorta has an inner diameter at the upper or 
proximal aortic neck and the iliac arteries have a smaller 
different diameter. Furthermore, the ratio between the 
aortic diameter and the iliac diameters are not always 
the same, therefore it is today necessary to have large 
number of grafts combining a large number of upper di- 
ameters, for the aortic neck, and lower diameters, for 
the iliac arteries. 

[0009] The problem of the different sizes and shapes 
of the aortas is also an important issue at the time of 
placing the upper end of the graft in the correct site at 
the aortic proximal neck for obtaining a firm attachment 
of the graft on the neck and for sealing the graft against 
the neck of the aorta to avoid any blood flowing by the 
graft to leak out of the graft into the excluded aneurysm. 
That is, the blood flow must only circulate restricted to 
the interior of the graft without any leaking being pro- 
duced at the attachment site. The graft includes, at each 
end thereof, an anchoring means, called stents, each 
stent being firmly attached to each graft end with a por- 
tion of each stent protruding beyond the associated end, 
such protruding portion being designed to be anchored 
against the aortic or iliac walls. Therefore, if the graft is 
not long enough, it may be that the stent remains firmly 
attached to the aortic proximal neck without the end of 
the graft material being correctly placed and sealed 
against the aortic neck wall. In this situation, the graft 
will be firmly retained against the aorta wall but the graft 
material will not be sealed against the aortic neck at the 
attachment site. Is not a question, however, of replacing 
the short graft by a longer graft to solve this problem 
because an extremely long graft, although covering the 
entire extension between the upper neck of the aorta 
and the corresponding iliac arteries, may have an ex- 
ceeding length that becomes folded within the aorta, 
forming restricted zones and obstructions to the normal 
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flow of the blood inside the graft. 
[0010] Another question is that the diameter of the 
aortic neck must be carefully taken into account at the 
time of selecting the graft. If the graft is of a diameter 
insufficient to match the aortic neck diameter, there will 
be a blood leak trough a gap formed between the graft 
and the aortic wall. If the graft diameter is in excess, the 
upper edge of the graft will be folded, forming little gaps 
against the aortic wall, with the same leakage problems 
■above explained. This problem is somewhat overcome 
by grafts made of resilient fabric, with stents made of 
resilient self-expanding material capable of self-ex- 
panding to a maximum diameter, or rigid stents made of 
a material construction that may be deformed by an ex- 
pandable balloon and keep a final deformed diameter. 
However, the use of resilient stents are not recommend- 
ed because the exceeding diameter thereof causes the 
aortic wall to be permanently subject to an expanding 
force affecting the aortic wall integrity. The use of rigid 
stents, although recommendable for the patient's safety, 
involves some installation problems as below explained. 
[001 1 ] Another problem to be taken into account when 
inserting and implanting a graft inside an aorta is that 
the graft is loaded in a multiple folded condition inside 
a tubular inserting or positioning device, also called in- 
troducer or sheath, a catheter for example, to carry the 
graft to the site of installation and to deploy the graft by 
radially expanding the same by any known technique, 
by an expandable balloon for example. To be firmly re- 
tained in the aortic proximal neck and in the correspond- 
ing iliac artery, the graft is provided at respective upper 
and lower ends thereof with anchoring means, as ex- 
plained above, generally comprised of metal stents ca- 
pable of firmly attaching the graft against the corre- 
sponding vessel wall when the stent is in the expanded 
condition. During the expansion, however, the upper 
end of the graft undergoes a rotary movement relative 
to the lower end of the graft. In addition, the same effect 
may occur in connection to the lower ends relative to the 
upper end of the graft. This causes the graft to be im- 
planted with its body twisted and the flow passage de- 
fined by the graft being unduly restricted, forming a 
blockage to the blood flow. The rotation of the graft ends 
may be produced by the inflation of the balloon which is 
made of an inelastic material that is multiply folded in 
the positioning device and, upon inflation, it rotates dur- 
ing deployment. This rotation is transferred to the graft. 
The rotation induced on the graft may be also produced 
by the movements of the introducer into the vessel dur- 
ing the deployment and installation of the graft. This 
twisting effect appears in all grafts, either monoiliac 
grafts made of a cylindrical material or bi-iliac grafts, that 
is the bifurcated grafts. 

[0012] Generally, the conventional grafts, either mo- 
noiliac and bi-iliac ones, are made of a fabric material, 
either of elastic knitted material or inelastic woven ma- 
terial. Although the elastic grafts may accommodate 
better the several ratios between the different diameters 



of the aortic neck and the iliac arteries, these grafts are 
dramatically affected by the problem related to the 
length of the graft and the twisting effect above dis- 
closed. The grafts made of inelastic woven material are 
s affected by all of the above mentioned drawbacks of the 
conventional aortic grafts. 

[001 3] In order to at least diminishing the above draw- 
backs, some bifurcated aorto-iliac grafts having a leg or 
limb generally longer than the other, have been devel- 

10 oped. Thus, the shorter limb is folded within the longest 
limb inside the catheter and the graft is carried into the 
aorta. At the appropriate point when the blood flow be- 
gins to enter the graft, the shorter leg floats free in the 
blood stream and it is supposed to be easily directed to 

'5 the proper position. However, once the upper end of this 
bifurcated graft is attached to the upper neck of the aorta 
and the lower end of the longest limb is attached inside 
the iliac artery through which the aorta has been acced- 
ed, the graft frequently results twisted along the upper 

20 trunk portion of the one-piece graft and the longest limb. 
To make the situation worst, the rotation of the trunk por- 
tion may have left the free short limb in a position dia- 
metrically opposite to the iliac artery that is free to re- 
ceive said shorter limb. In this position, the longest limb, 

25 already attached inside the corresponding artery is in- 
terfering the path between the shorter limb and the free 
artery, thus blocking the path and preventing the shorter 
limb from being directed to and inserted into the corre- 
sponding free iliac artery. Therefore, although the short- 

30 er limb may have been not affected by the twisting effect, 
it is directed to a position that makes impossible to in- 
troduce the same into the artery. 
[0014] While other monoiliac grafts and bifurcated 
grafts both made of several parts have been also devel- 

35 oped, the same have been devised to form resilient-wire 
structures forming a helical like-spring configuration 
with an outer synthetic lining. These grafts, however, 
have a very rigid behavior which causes the same to be 
practically impossible to be passed through some tortu- 

40 ous blood vessels to reach the aorta and even practi- 
cally impossible to be properly fixed in the aorta. U.S. 
Patent N° 5,609,627 to Goicoechea et al. discloses a 
bifurcated prosthesis comprised by a wire skeleton con- 
structed in several parts, made of nitinol wire and lined 

45 by a fabric graft layer. The nitinol wire, although flexible 
in a cold state, behaves like a steel wire under the tem- 
perature inside a patient's body. As it is also disclosed 
in this patent, Goicochea also proposes a method to in- 
stall this graft consisting in placing a first bifurcated part 

50 and then enter this part by lower ends of same to intro- 
duce additional leg grafts and connect the same to lower 
openings in the bifurcated part. The risk of puncturing 
the aorta wall with the guide wire and introducer during 
this operation is enormous and the task of connecting 

55 the several parts inside the aorta is extremely difficult 
because the bifurcated part is semirigid and may adopt 
any aleatory position that causes the openings of same 
difficult to be reached. 
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[0015] U.S. Patents N° 5,628,788 to Pinchuk et al; 
5,632,772 to Alcime et al. and 5,639,278 to Dereume et 
al. disclose endoluminal grafts which are both expand- 
able and supportive and are comprised of a supportive 
stent made of resilient wire elements and cover or liner 
made of a porous material over or inside the supportive 
wire structure. The same above explained problems are 
found in these grafts when trying to fold the same in an 
introducer, when passing the introducer through tortu- 
ous or restricted blood vessels and when fixing the stent 
to the available aorta wall. 

[0016] Briefly, when a support-liner composite graft is 
tried to be accommodated inside a tortuous aorta and, 
because of this rigidity, the graft does not seat and seal 
appropriately against the aortic neck as long as the body 
of the graft is forced through the tortuous aortic lumen 
and the graft tends to adopt a straight configuration with- 
out copying the tortuous or curved aortic lumen. It is very 
common that this kind of grafts remain fixed in the aortic 
neck in an inclined configuration because when all the 
guide wires and introducers are removed from the aorta 
once the graft has been installed therein, the aorta 
comes back to its original tortuous configuration. Since 
the graft can not be accommodated to this configuration, 
the forces exerted by the aorta to recover its initial po- 
sition is transferred directly to the graft causing the same 
to alter its initial connection in the aortic neck. The same 
alterations occur in the graft legs connected to the main 
graft portion and the iliac arteries. In addition to the fore- 
going, it also well known that the aortic neck is not al- 
ways horizontal and it can be inclined as to the vertical 
axis of a patient's body. Under these circumstances a 
wire-made graft like the ones disclosed above can not 
be accommodated to this inclination. A similar problem 
is faced when the inner wall of the aortic neck is not en- 
tirely circular but has calciferous formations that make 
the neck inner wall irregular, this irregular perimeter can 
not be "copied" by a wire made graft, thus leaving por- 
tions of the aortic wall without being sealed therefore 
resulting in leaking of the blood flow. If, to overcome any 
of these problems relate to irregularities of the aortic 
neck, the graft is placed in a higher position, upwardly 
beyond the renal arteries, the flow through these arter- 
ies is blocked by the graft supportive construction 
formed by a dense wire mesh. 
[0017] Another question related to the use of grafts 
made from compliant or elastic material is that the con- 
nection between the parts conforming the graft is some- 
what difficult to be achieved in a safety manner as long 
as the compliance and elasticity of the connecting ma- 
terials cause the connection to be easily released if not 
firmly performed. Thus, this connection requires that 
barbs, hooks, clips, etc. be used to firmly fix the involved 
parts without the risk of detaching under the effect of the 
blood flow and other involved forces. This problem is not 
found in grafts made of no-compliant or inelastic fabrics 
because any conventional expandable stent used to 
make the connection will be expanded against the max- 



imum diameter of the connecting parts exerting an im- 
portant retaining radial force. 

[0018] It would be therefore convenient to have an 
aortic bifurcated graft capable of adapting to all of the 
5 size and shape characteristics of most of the aortas. It 
would also be necessary to find a new aortic graft capa- 
ble of being installed without undergoing the above 
mentioned twisting effect and misplacing. 

10 3. Summary of the Invention. 

[0019] It is therefore one object of the present inven- 
tion to provide an aortic graft and the use of same for 
treatment of abdominal aortic aneurysms by inserting 
*s the graft into the aorta and into at least one iliac artery, 
in a way to exclude the aneurysm from the blood circu- 
latory system, the graft comprising a two-portion or three 
portion tubular hollow compliant fabric material capable 
of accommodating any twisting and folding effect ap- 
pearing in the graft as a result of the installation of the 
graft, that is the graft is capable of untwisting and un- 
folding to get its own tubular configuration after installa- 
tion. The new graft is also capable of accommodating 
to any varying ratio between the diameters of an aortic 
neck and the iliac artery, the graft being also adapted to 
different aorta lengths and sizes, thus diminishing and 
even avoiding the risks of misplacing the graft inside the 
aorta. 

[0020] It is a further object of the present invention to 
provide an aortic graft for treatment of abdominal aortic 
aneurysms, the graft comprising a tubular hollow mate- 
rial to be intraluminally inserted in the aorta, the aorta 
having an upper proximal aortic neck and a distal aortic 
lower portion forming an iliac bifurcation dividing into two 
iliac arteries, the graft comprising a graft main portion 
having a generally cylindrical shape with an upper end 
to be securely attached to the aortic proximal neck, and 
at least one lower end hanging, moving or floating free 
at a position inside the aneurysm an above the iliac bi- 
furcation, and at least one graft iliac leg portion having 
a generally elongated cylindrical shape with a lower end 
to be securely attached to one of the iliac arteries, and 
an upper end to be securely connected in fluid flow com- 
munication to the lower end of the graft main portion, 
both graft portions being made of a flexible compliant 
fabric material. 

[0021] According to a preferred embodiment, the use 
of the graft comprises inserting a guide wire in a blood 
vessel at a site remote to the site of an aorta affected 
by the aneurysm and moving the guide wire to make it 
enter the aneurysm by the aortic upper neck, inserting 
the graft main portion over the guide wire by means of 
a positioning device entering the aneurysm by an iliac 
artery, the positioning device including at least one ex- 
pandable balloon, with the graft main portion being 
maintained in a compressed condition inside the posi- 
tioning device with least the upper end of the graft main 
portion located over the balloon, positioning the graft in- 
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side the aorta at the site of the aneurysm and deploying 
the graft main portion by inflating the balloon, whereby 
the upper end of the graft main portion is securely at- 
tached to the proximal upper aortic neck, downwardly 
removing the positioning device, permitting the lower 
end of the graft main portion to freely rotate relative to 
the upper end of the graft main portion to unfold/untwist 
and accommodate any rotation of the upper end gener- 
ated during deploying and installation of the main graft, 
whereby the lower end remains in a floating or moving 
free relaxed condition after the upper end of the main 
portion has been attached to the aorta, and introducing 
the same positioning device or a new positioning device 
over the guide wire, the positioning device carrying at 
least one balloon and the graft leg portion in a com- 
pressed condition with at least the upper end of the graft 
leg portion over the balloon of the positioning device, 
and deploying the graft leg portion by inflating at least 
one balloon when the upper end of the graft leg portion 
is inside the lower end of the graft main portion and the 
lower end of the leg portion is inside a corresponding 
iliac artery, whereby the ends of the graft leg portion are 
radially expanded and securely attached against the 
lower end of the graft main portion and the correspond- 
ing iliac artery, with the graft main and leg portions being 
connected in fluid flow communication. 
[0022] It is a further object of the invention to provide 
a use of the graft, comprising acceding to an aorta 
through any blood vessel connected to the aorta, pref- 
erably an iliac artery, wherein the graft is implanted by 
first placing a main portion of the graft against an upper 
proximal aortic neck and then installing a secondary leg 
portion in the corresponding iliac artery and connecting 
the main and leg graft portions to each other inside the 
aorta, whereby the leg portion is attached to the iliac 
artery and to the main portion once any rotation of the 
main portion, produced by the deployment and installa- 
tion of the main portion, has already occurred, whereby 
no rotation or twisting of the graft main portion is trans- 
ferred to the graft leg portion. 

[0023] It is still another object of the invention to pro- 
vide a use of the graft with self-expanding anchoring 
means or stents, comprising the steps of inserting a 
guide wire in a blood vessel at a site remote to the site 
of an aorta affected by the aneurysm and moving the 
guide wire to make it enter the aneurysm by the upper 
aortic neck, inserting the graft main portion over the 
guide wire by means of a positioning device entering the 
aneurysm by an iliac artery, the positioning device in- 
cluding the graft main portion and a self -expanding an- 
choring means maintained in a compressed condition 
inside the positioning device, positioning the graft main 
portion inside the aorta at the site of the aneurysm and 
deploying the graft main portion by permitting the ex- 
pandable anchoring means to freely expand, whereby 
the upper end of the graft main portion is securely at- 
tached to the proximal aortic neck while the lower end 
of the graft main portion remains free to rotate, down- 



wardly removing the positioning device, permitting the 
lower end of the graft main portion to rotate relative to 
the upper end of the graft main portion, to accommodate 
any rotation of the main portion generated during de- 
5 ployment and installation thereof, whereby the lower 
end of the main portion remains in a relaxed condition 
after the upper end of the main portion has been at- 
tached to the aorta, and introducing the same position- 
ing device or a new positioning device over the guide 
wire, the positioning device being inserted by the iliac 
artery and carrying the graft leg portion with associated 
self-expanding anchoring means in a compressed con- 
dition, and deploying the graft leg portion by permitting 
the anchoring means to freely expand when the upper 
end of the graft leg portion is inside the lower end of the 
graft main portion and the lower end of the leg portion 
is inside the iliac artery, whereby the ends of the graft 
leg portion are radially expanded and securely attached 
against the lower end of the graft main portion and the 
iliac artery, with the graft main and leg portions being 
connected in fluid flow communication. 
[0024] It is therefore one object of the present inven- 
tion to provide an aortic bifurcated graft and use thereof, 
for treatment of abdominal aortic aneurysms by insert- 
ing the bifurcated graft into the aorta and the iliac arter- 
ies, in a way to exclude the aneurysm from the blood 
circulatory system, the graft comprising a three-portion 
tubular hollow flexible fabric material, the material being 
at least partially elastic or inelastic and the graft being 
capable of accommodating any varying ratio between 
the diameters of an aortic neck and the iliac arteries, the 
graft being also adapted to different aorta lengths and 
sizes, thus diminishing and even avoiding the risks of 
misplacing the graft inside the aorta. 
[0025] It is still another object of the present invention 
to provide an aortic monoiliac or bi-iliac bifurcated flex- 
ible fabric-made graft that may be implanted in an easy 
way without the graft undergoing the known twisting ef- 
fect when being deployed against the inner wall of the 
aorta, thus preventing the monoiliac or the bifurcated 
graft from being installed in an undesired orientation. 
[0026] It is a further object of the present invention to 
provide an aortic bifurcated graft for treatment of ab- 
dominal aortic aneurysms, the graft comprising a tubular 
hollow material to be intraluminally inserted in the aorta, 
the aorta having an upper proximal aortic neck and a 
lower distal portion defining an aortic bifurcation dividing 
into two iliac arteries, the graft comprising a graft trunk 
portion made of a flexible fabric material, the portion 
having a generally cylindrical shape with an upper end 
to be securely attached to the aortic proximal neck, and 
a lower bifurcated short portion forming two lower side- 
by-side connecting ends, the connecting ends extend- 
ing inside the aorta and being located upwardly and 
spaced apart from the aortic bifurcation, and a pair of 
graft iliac leg portions made of a flexible fabric material, 
each portion having a generally elongated cylindrical 
shape with a lower end to be securely attached to one 
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of the iliac arteries, and an upper end to be securely 
connected in fluid flow communication to a respective 
one of the lower connecting ends of the lower bifurcated 
portion of the trunk portion. 

[0027] It is even another object of the present inven- 
tion to provide an aortic bifurcated graft for treatment of 
abdominal aortic aneurysms, the graft comprising a tu- 
bular hollow material to be intraluminal^ inserted in the 
aorta, the aorta having an upper proximal aortic neck 
and a lower distal portion dividing into two iliac arteries, 
forming an iliac bifurcation, the graft comprising a graft 
trunk portion having a generally cylindrical shape with 
an upper end to be securely attached to the aortic prox- 
imal neck, and a lower bifurcated short portion forming 
two lower side-by-side connecting ends, at least the up- 
per end of the trunk portion being made of a flexible elas- 
tic, radially expandable, knitted fabric material, the con- 
necting ends extending inside the aorta and being locat- 
ed upwardly and spaced apart from the iliac bifurcation, 
and a pair of graft iliac leg portions made of a flexible 
elastic, radially expandable, knitted fabric material, each 
portion having a generally elongated cylindrical shape 
with a lower end to be securely attached to one of the 
iliac arteries, and an upper end to be securely connected 
in fluid flow communication to a respective one of the 
lower connecting ends of the lower bifurcated portion of 
the trunk portion. 

[0028] It is a further object of the invention to provide 
a use of the inventive bi-iliac graft, comprising the steps 
of inserting a guide wire in a blood vessel at a site remote 
to the site of an aorta affected by the aneurysm and mov- 
ing the guide wire to enter the aneurysm by the upper 
aortic neck, inserting the graft trunk portion over the 
guide wire by means of a trunk-positioning device en- 
tering the aneurysm by an iliac artery and including at 
least one expandable balloon, with the graft trunk por- 
tion being maintained in a compressed condition inside 
the positioning device with at least the upper end of the 
graft trunk portion located over the balloon, positioning 
the graft trunk portion inside the aorta at the site of the 
aneurysm and deploying the graft trunk portion by inflat- 
ing the balloon, whereby the upper end of the graft trunk 
portion is securely attached to the proximal aortic neck 
while the lower connecting ends of the graft trunk portion 
remain inside the aorta and above the aortic bifurcation, 
downwardly removing the trunk-positioning device and 
upwardly moving the guide wire inside the installed graft 
trunk portion and above the connecting ends, permitting 
the lower connecting ends of the graft trunk portion to 
follow any rotation of the upper end of the graft trunk 
portion generated by the balloon during inflation thereof, 
whereby the lower connecting ends remain in a free 
moving or floating relaxed condition after the upper end 
of the trunk portion has been attached to the aorta, with- 
out the trunk portion being affected by any twisting ef- 
fect, introducing the guide wire through one of the con- 
necting ends and making the guide wire enter one of the 
iliac arteries, introducing a leg-positioning device over 



the guide wire passing through the one connecting end 
of the trunk portion and the one iliac artery, the leg-po- 
sitioning device carrying at least one balloon and one 
graft leg portion in a compressed condition with the up- 
5 per end of the graft leg portion over the balloon of the 
leg-positioning device, and deploying the graft leg por- 
tion by inflating the balloon when the upper end of the 
graft leg portion is inside the one lower connecting end 
of the graft trunk portion and the lower end of the leg 
portion is inside the one iliac artery, whereby at least the 
upper end of the graft leg portion is radially expanded 
and securely attached against the one lower connecting 
end of the graft main portion and the iliac artery, with the 
graft trunk and leg portions being connected in fluid flow 
communication, downwardly removing the leg-position- 
ing device and upwardly removing the guide wire, intro- 
ducing a guide wire through the upper end of the in- 
stalled trunk portion and make the guide wire pass 
through the other of the connecting ends and enter the 
other of the iliac arteries, introducing another leg-posi- 
tioning device over the guide wire passing through the 
other connecting end and the other iliac artery, the an- 
other leg-positioning device carrying another graft leg 
portion in a compressed condition with at least the upper 
end of the graft leg portion over the balloon of the an- 
other leg-positioning device, and deploying the graft leg 
portion by inflating the balloon when the upper end of 
the graft leg portion is inside the other lower connecting 
end of the graft trunk portion and the lower end of the 
leg portion is inside the other iliac artery, whereby at 
least the upper end of the graft leg portion are radially 
expanded and securely attached against the other lower 
connecting end of the graft trunk portion and the other 
iliac artery, with the graft trunk portion and the other leg 
portion being connected in fluid flow communication, 
and downwardly removing the positioning device and 
upwardly removing the guide wire. 
[0029] It is still a further object of the invention to pro- 
vide a use of the graft of the invention, as described and 
illustrated in the present specification and drawings, the 
use comprising the steps of inserting a guide wire in a 
blood vessel at a site remote to the site of an aorta af- 
fected by the aneurysm and moving the guide wire to 
enter the aneurysm by the upper aortic neck, inserting 
the graft trunk portion over the guide wire by means of 
a trunk-positioning device entering the aneurysm by an 
iliac artery and including at least one expandable bal- 
loon, with the graft trunk portion being maintained in a 
compressed condition inside the trunk-positioning de- 
vice with at least the upper end of the graft trunk portion 
located over the balloon, positioning the graft trunk por- 
tion inside the aorta at the site of the aneurysm and de- 
ploying the graft trunk portion by inflating the balloon, 
whereby the upper end of the graft trunk portion is se- 
curely attached to the proximal aortic neck while the low- 
er connecting ends of the graft trunk portion remain in- 
side the aorta and above the aortic bifurcation, down- 
wardly removing the trunk-positioning device and up- 
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wardly moving the guide wire within the installed graft 
trunk portion and above the connecting ends, permitting 
the lower connecting ends of the graft trunk portion to 
rotate, following any rotation of the upper end of the graft 
trunk portion, generated during the inflation of the bal- 5 
loon, whereby the lower connecting ends remain in a 
free moving/floating relaxed condition after the upper 
end of the trunk portion has been attached to the aorta, 
without the trunk portion being affected by any twisting 
effect, introducing the guide wire through one of the con- 
necting ends and making the guide wire enter one of the 
iliac arteries, introducing a leg-positioning device over 
the guide wire passing through the one connecting end 
and the one iliac artery, the leg-positioning device car- 
rying at least one balloon and a graft leg portion in a 
compressed condition with at least the upper end of the 
graft leg portion over the balloon of the leg-positioning 
device, moving the guide wire out of the positioning de- 
vice and above the connecting ends and simultaneously 
placing a new guide wire inserted into the leg-position- 
ing device through a rear end of the leg-positioning de- 
vice, while the leg-positioning device remains inside the 
trunk portion, downwardly moving the guide wire 
through the upper end of the installed trunk portion and 
making the guide wire pass through the other of the con- 
necting ends and enter the other of the iliac arteries, in- 
troducing another leg-positioning device over the guide 
wire passing through the other connecting end and the 
other iliac artery, the another leg-positioning device car- 
rying at least one balloon and another graft leg portion 
in a compressed condition with at least the upper end 
of the graft leg portion over the balloon of the positioning 
device, deploying the graft leg portions by inflating the 
balloons when the upper ends of the graft leg portions 
are inside the corresponding lower connecting ends of 
the graft trunk portion and the lower ends of the leg por- 
tions are inside the iliac arteries, whereby at least the 
upper end of the graft leg portions are radially expanded 
and securely attached against the lower connecting 
ends of the graft trunk portion, with the graft trunk portion 
and the leg portions being connected in fluid flow com- 
munication, and downwardly removing the leg-position- 
ing devices and the new guide wire, while the guide wire 
is upwardly removed. It is a further object of the inven- 
tion to provide a use of the aortic bifurcated graft accord- 
ing to the invention, as illustrated and described in the 
present application, the use comprising acceding to an 
aorta through a blood vessel, preferably a femoral ar- 
tery, wherein the bifurcated graft is implanted by first 
placing a main trunk portion of the graft against an upper 
proximal aortic neck and then installing two leg portions 
in corresponding iliac arteries and connecting the main 
trunk portion to the leg portions, the trunk and leg por- 
tions being installed by inflating respective balloons to 
expand the portions, whereby each leg portion is at- 
tached to the trunk portion once any rotation and twisting 
of the trunk portion, produced by inflation of the balloon 
during the deployment and installation of the trunk por- 



tion, had already disappeared, whereby no rotation or 
twisting of the graft trunk portion is transferred to the 
graft leg portions. 

[0030] It is still another object of the invention to pro- 
vide a method of treating abdominal aortic aneurysms 
with the graft of the invention, as disclosed and depicted 
in the present application and drawings, the method 
comprising the steps of inserting a guide wire in a blood 
vessel at a site remote to the site of an aorta affected 
by the aneurysm and moving the guide wire to enter the 
aneurysm by the upper aortic neck, inserting the graft 
trunk portion over the guide wire by means of a trunk- 
positioning device with the graft trunk portion and asso- 
ciated self-expanding anchoring means being main- 
tained in a compressed condition inside the trunk-posi- 
tioning device, positioning the graft trunk portion inside 
the aorta at the site of the aneurysm and deploying the 
graft trunk portion by permitting the anchoring means to 
radially expand, whereby the upper end of the graft trunk 
portion is securely attached to the proximal aortic neck 
while the lower connecting ends of the graft trunk portion 
remain inside the aorta and at a position above the aortic 
bifurcation, downwardly removing the trunk-positioning 
device and upwardly moving the guide wire within the 
installed graft trunk portion and above the connecting 
ends, permitting the lower connecting ends of the graft 
trunk portion to follow any rotation of the upper end of 
the graft trunk portion, generated by the expansion of 
the anchoring means, whereby the lower connecting 
ends remain in a relaxed condition after the upper end 
of the trunk portion has been attached to the aorta, in- 
troducing the guide wire through one of the connecting 
ends and making the guide wire enter one of the iliac 
arteries, introducing a leg-positioning device over the 
guide wire passing through the one connecting end and 
the one iliac artery, the leg-positioning device carrying 
one graft leg portion with associated self-expanding an- 
choring means in a compressed condition, moving the 
guide wire out of the positioning device and above the 
connecting ends and simultaneously placing a new 
guide wire inserted into the leg-positioning device 
through a rear end of the leg-positioning device, while 
the leg-positioning device remains inside the trunk por- 
tion, downwardly moving the guide wire through the up- 
per end of the installed trunk portion and make the guide 
wire pass through the other of the connecting ends and 
enter the other of the iliac arteries, introducing another 
leg-positioning device over the guide wire passing 
through the other connecting end and the other iliac ar- 
tery, the another leg-positioning device carrying another 
graft leg portion with associated self-expanding anchor- 
ing means in a compressed condition, deploying the 
graft leg portions by permitting the expandable anchor- 
ing means to freely expand the upper ends of the graft 
leg portions when they are inside the lower connecting 
ends of the graft trunk portion and the lower ends of the 
leg portions are inside the iliac arteries, whereby at least 
the upper end of the graft leg portions are radially ex- 
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panded and securely attached against the lower con- 
necting ends of the graft main portion, with the graft 
trunk portion and the leg portions being connected in 
fluid flow communication, and downwardly removing the 
leg-positioning devices and the new guide wire, while 5 
the guide wire is upwardly removed. 
[0031] It is still a further object of the invention to pro- 
vide an aortic graft for treatment of abdominal aortic an- 
eurysms, the graft comprising a tubular hollow material, 
either of the monoiliac type or the bi-iliac type, to be in- 10 
traluminally inserted in the aorta, the aorta having an 
upper proximal aortic neck and a distal aortic lower por- 
tion forming an iliac bifurcation dividing into two iliac ar- 
teries, the graft comprising a graft main portion having 
an upper end to be securely attached to the aortic prox- is 
imal neck, and a lower end hanging free at a position 
inside the aneurysm an above the iliac bifurcation, and 
a graft iliac leg portion having a generally elongated cy- 
lindrical shape with a lower end to be securely attached 
to one of the iliac arteries, and an upper end to be se- 20 
curely connected in fluid flow communication to the low- 
er end of the graft main portion, both graft portions being 
made of a compliant, elastic knitted material, and the 
main portion being downwardly tapered towards the end 
thereof, the end of the main portion terminating in an 25 
inelastic edge, whereby the upper end of the leg portion 
may be retained within the tapered lower portion by an- 
choring means, with the inelastic edge encircling the up- 
per end of the graft leg portion and the anchoring means 
remaining within the graft main portion upwardly of the 30 
inelastic edge. 

[0032] It is still another object of the invention to pro- 
vide a bi-iliac bifurcated graft as defined above and as- 
sembling a pair of pants with two pending legs, the graft 
being capable of being converted into a monoiliac type 3$ 
graft by means of simple modification, the graft compris- 
ing a main upper portion and a leg portion to be con- 
nected to the main portion, the graft being made of a 
compliant elastic knitted material and the main portion 
including a lower inelastic edge formed by an inelastic 40 
thread passing through the elastic knitted material of the 
graft main portion at a lower edge of one of the legs of 
the pants, an additional inelastic thread passing through 
the knitted material in the other leg at a point of bifurca- 
tion of the two pending legs of the pants, whereby the 45 
other pending leg of the pants may be closed to the 
blood flowtoconvert the bifurcated graft into a monoiliac 
aortic graft. 

[0033] It is a further object of the invention to provide 
a use of the aorta graft as disclosed above, the use com- so 
prising the steps of placing the main graft portion inside 
the aorta whereby the portion is firmly retained against 
the upper aortic neck with a lower edge of the graft main 
portion freely moving inside the aneurysm, inserting the 
upper end of the leg portion inside the lower portion of ss 
the main graft portion, and expanding the anchoring 
means of the leg portion once the anchoring means are 
at least partially inside the lower portion of the graft main 



portion, whereby the anchoring means defining, in the 
expanded condition, and in at least a section thereof up- 
wardly the inelastic edge, a maximum diameter larger 
than the predetermined maximum diameter of the ine- 
lastic edge, whereby the upper end of the leg portion 
may be retained within the lower portion of the main por- 
tion by the anchoring means, with the inelastic edge en- 
circling the upper end of the graft leg portion and the 
anchoring means remaining, at least partially, within the 
graft main portion upwardly of the inelastic edge. 
[0034] It is yet another object of the invention to pro- 
vide a use of the aorta the graft of the invention, the use 
comprising making a knot in free ends of the thread 
passing through the knitted material at the lower inelas- 
tic edge to define a predetermined maximum diameter 
of the inelastic edge, placing the main graft portion in- 
side the aorta whereby the portion is firmly retained 
against the upper aortic neck with a lower edge of the 
graft main portion freely moving inside the aneurysm, 
inserting the upper end of the leg portion inside the lower 
portion of the main graft portion, and expanding the an- 
choring means of the leg portion once the anchoring 
means are at least partially inside the lower portion of 
the graft main portion, whereby the anchoring means 
defining, in the expanded condition and in at least a sec- 
tion thereof upwardly the thread knotted in the lower in- 
elastic edge, a maximum diameter larger than the pre- 
determined maximum diameter of the inelastic edge, 
whereby the upper end of the leg portion may be re- 
tained within the lower portion of the main portion by the 
anchoring means, with the inelastic edge encircling the 
upper end of the graft leg portion and the anchoring 
means remaining, at least partially, within the graft main 
portion upwardly of the inelastic edge. 
[0035] To the purpose of this invention the term "flex- 
ible fabric" should be understood as any textile material 
or fabric of surgical grade, biocompatible, capable of be- 
ing flexed in such a way that the tubular graft portions 
of the invention can follow the curved path of any vessel, 
even tortuous vessels, to accede to the aorta, and even 
capable of being accommodated into the aorta when the 
aorta has a multiply curved path, without any strangula- 
tion appearing in the tubular shapes of the graft portions, 
and without affecting the attachment at the respective 
ends of the portions and the aorta and iliac arteries. 
[0036] When the term "pending" or "hanging" is used 
associated to some portions of the graft of the invention, 
it is attempted to mean that such portions, like the ends 
or the end portions of the main/trunk portions remain 
free and capable of freely moving, rotating, waving, 
floating, etc. , in the blood flow, for example. These terms 
have been used to illustrate the capability of the main/ 
trunk portion to accommodate to the aorta configuration 
and blood flow, and the terms were elected to make 
more illustrative this behavior of the graft in the position 
it is shown in the Figures, that is in a vertical position. 
However, in any surgical operation, the patient is hori- 
zontally positioned, whereby the main/trunk graft portion 
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of the inventive embodiments will be freely moved by 
the blood flow in an horizontal pattern. Therefore, the 
terms pending and hanging, when used for the main/ 
trunk portion once attached to the upper aortic neck, 
must be understood according to this explained con- s 
cept. 

[0037] The above and other objects, features and ad- 
vantages of this invention will be better understood 
when taken in connection with the accompanying draw- 
ings and description. 10 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] The present invention is illustrated by way of 
example in the following drawings wherein: is 

FIG. 1 shows a side elevation view of an aortic mo- 
noiliac type graft of the prior art once installed inside 
the aorta; 

FIG. 2 shows a side elevation, partial cross-section- 20 
al view of an aorta with a graft main portion of the 
invention already installed inside the aorta, over a 
guide wire; 

FIG. 3 shows a side elevation, partial cross-section- 
al view of the aorta and graft main portion of Figure 25 
2 with a positioning device passed through the graft 
main portion and ready to positioning of a graft leg 
portion; and 

FIG. 4 shows a side elevation, partial cross-section- 
al view of the aorta and graft main portion of Figures 30 
2, with a graft leg portion connected to the graft main 
portion and installed in place; 
FIG. 5 shows a side elevation view of an aortic one- 
piece bifurcated graft of the prior art once installed 
inside an aorta; 35 
FIG. 6 shows a side elevation, partial cross-section- 
al view of a step during installation of the graft once 
the trunk-positioning device is being removed with 
the trunk portion retained in the aortic neck, over 
the guide wire and twisted; 40 
FIG. 7 shows a side elevation, partial cross-section- 
al view of an aorta with the graft trunk portion of Fl G. 

6 already installed inside the aorta, with the guide 
wire being upwardly removed from one end of the 
trunk so that the trunk portion is permitted to freely *$ 
rotate inside the aorta and result positioned in the 
best favorable condition having the bifurcation ori- 
ented according to the iliac arteries; 

FIG. 8 shows a side elevation, partial cross-section- 
al view of the aorta and graft trunk portion of Figure so 

7 with a leg-positioning device passed through the 
graft trunk portion and ready for positioning a graft 
leg portion according to the invention; 

FIG. 9 shows a side elevation, partial cross-section- 
al view of the aorta and graft trunk portion of Figures 55 
7, 8, with two leg-positioning devices each inserted 
through respective right and left iliac arteries into 
the aorta, both leg-positioning devices containing 



the respective graft leg portions ready to be in- 
stalled within the aorta and the respective iliac ar- 
teries; 

FIG. 10 shows a side elevation, partial cross-sec- 
tional view of the aorta, the graft trunk portion and 
both leg portions connected to the graft trunk por- 
tion and installed in place inside the iliac arteries; 
FIG. 11 shows a side elevation, partial cross-sec- 
tional view similar to Fig. 8 but with the trunk portion 
positioned close to a less favorable condition hav- 
ing the bifurcation rotated about 90° relative to the 
alignment of the iliac arteries, with a leg-positioning 
device passed through the graft trunk portion and 
ready for positioning a graft leg portion according to 
the invention; 

FIG. 12 shows a side elevation, partial cross-sec- 
tional view of the aorta and graft trunk portion similar 
to Figure 9, with both introducing or positioning de- 
vices containing the leg portions ready to be de- 
ployed in place within the aorta and the iliac arteries; 
FIG. 13 shows a side elevation, partial cross-sec- 
tional view of the aorta, the graft trunk portion and 
the leg portions installed inside the iliac arteries; 
FIG. 14 shows a side elevation, partial cross-sec- 
tional view of an aorta, with a monoiliac graft made 
of woven inelastic material and comprising an upper 
graft main portion connected to a graft lower leg por- 
tion; 

FIG. 1 5 is an enlarged view of the portion of the con- 
nection between the main and leg portions encir- 
cled by the circle depicted in phantom lines in FIG. 
14; 

FIG. 1 6 is a side partial lateral view of a connection 
between a lower end of the graft main portion and 
an upper end of the lower graft leg portion per- 
formed according to the teachings of the invention; 
FIG. 1 7 is an enlarged view of the inelastic edge of 
the main graft portion encircled in the rectangle de- 
picted in phantom lines if FIG. 16, and 
FIG. 18 is an elevation view of a bifurcated trunk 
portion including the teachings of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0039] Now referring in detail to the drawings it may 
be seen from FIG. 1 an infra-renal aorta generally indi- 
cated by numeral reference 1 , affected by an aneurysm 
consisting of an abnormal dilation 2 of the aortic wall. 
The aorta arises form the heart (not illustrated) and runs 
downwardly to divide into the iliac arteries 3, 4. When 
the aorta is affected by the aneurysm an upper proximal 
aortic neck 5 and a lower distal aortic neck 6 are defined 
at upper and lower parts of the aneurysm. It also may 
be that distal neck 6 is not formed, but the wall is also 
dilated, when the aneurysm extends to the bifurcation 
and also through the iliac arteries. If not treated, dilated 
wall, or aneurysm 2, becomes ruptured with ensuing fa- 
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tal hemorrhaging in a very short time. Many attempts 
have been made to prevent and avoid the high mortality 
due to this abnormality, most of the attempts involving 
surgical techniques with associated high risk for the pa- 
tient. In the recent years a less traumatic technique has 
been developed consisting of acceding the aorta intra- 
luminally to insert and install inside the aorta a graft to 
exclude the aorta from the blood circulatory system. 
When installing the graft in the aorta the graft may be 
firmly attached to those portions of the aortic wall in good 
conditions to provide a safe attachment, that is a firm 
anchoring and sealing coupling between the aortic graft 
and the aorta. 

[0040] Among the several aortic grafts three main 
graft types may be identify, namely the monoiliac aortic 
graft, shown in FIG. 1, comprising a cylindrical tubular 
one-piece or two-piece graft, the bi-iliac aortic grafts 
consisting of a bifurcated graft comprising an inverted 
Y-shape tubular graft, shown in FIG. 5, and the aorto- 
aortic graft (not shown) consisting of a sleeve with an 
upper stent to be attached to an upper neck of the aorta 
and a lower stent to be attached at a lower aortic neck. 
The aorto-aortic grafts not always can be used because 
it is frequent that the aneurysm has reached an extent 
that the lower aortic neck 6, excessively dilated, has dis- 
appeared and the lower end of the graft does not find a 
firm aortic wall to be fixed. 

[0041] As to the bifurcated grafts, the same are de- 
signed to have the trunk of the Y inserted and firmly at- 
tached to proximal neck 5 of the aorta while each branch 
or leg of the Y is inserted and installed inside a respec- 
tive iliac artery 3, 4. The use of bifurcated grafts, how- 
ever, has shown many inconveniences as to the instal- 
lation thereof, as it will be further disclosed below when 
referring to the bifurcated embodiment of the invention. 
[0042] In view of the foregoing, the inventor of the 
present invention has developed a new graft, either mo- 
noiliac or bi-iliac graft that can be installed without being 
affected by the above and below remarked drawbacks. 

Monoiliac Aortic Graft: 

[0043] A monoiliac aortic graft according to the prior 
art is shown in FIG. 1 , the graft comprising a tubular ma- 
terial having an upper portion 8 with a larger diameter 
to be attached to the aortic proximal neck and a lower 
portion 9 having a smaller diameter to be installed within 
one 4 of the iliac arteries 3, 4. The fluid communication 
is thus defined between the aorta and iliac artery 4, then, 
the blood flow in iliac artery 3 is obtained by performing 
a connection between arteries 3 and 4 by a simple sur- 
gery downstream of the iliac bifurcation, the surgery be- 
ing carried out in a zone of the human body where no 
vital organs are exposed to risks and iliac artery 3 is 
closed to avoid any blood back flow into the aneurysm 
through artery 3. Although the implanting of the monoil- 
iac graft has shown to be simpler than the installation of 
the bi-iliac graft, the correct positioning of the graft is still 



hard to be obtained in the desired manner. 
[0044] As it is well known in the art, the graft must be 
positioned inside the aorta by means of a tubular posi- 
tioning device, such as an introducer or sheath. To this 
5 purpose the graft is multiply folded and compressed to 
fit snugly into the tubular positioning device, the posi- 
tioning device is then introduced within the blood circu- 
latory system of a patient to accede to the aorta with the 
graft in the device, with predetermined anchoring por- 
tions of the graft being folded around respective expand- 
able balloons also located inside the positioning device. 
Once in the desired site where the graft is to be implant- 
ed, the graft is moved out of the positioning device and 
the expandable balloons are inflated to expand the graft. 
The graft is provided with anchoring means, preferably 
stents 10, 11, generally consisting of a metal expanda- 
ble mesh capable of being expanded and keeping its 
expanded configuration after the balloon is deflated. 
Each stent is located over a balloon, therefore, once the 
balloon is expanded the stent is radially outwardly de- 
formed whereby it is firmly attached against the wall of 
the aorta, preferably at the proximal aortic neck, at any 
healthy portion of the aortic wall, or against a wall of the 
respective iliac artery. In Fig 1 , two stents are depicted, 
stent 10 is attached to aortic neck 5 while stent 11 is 
attached to iliac artery 4. 

[0045] When graft 7 is moved out of the introducing 
device and the balloons are inflated the fabric material 
of which the graft is made is deployed with a rotary un- 
controlled effect that causes the graft to be installed in 
a twisted configuration like the one shown in Fig. 1 . With 
the graft twisted as illustrated, the necessary cross-sec- 
tion of the tubular graft is dramatically reduced and re- 
stricted, forming restriction zones 12 that affect the 
blood flow, and causes the patient to be treated by open 
surgery to remove the twisted or folded graft and insert 
a new conventional graft. 

[0046] According to the invention, a new aortic graft 
is provided, comprising a two-part graft illustrated in Fig- 
ures 2-4. The inventive graft comprises a graft main por- 
tion 1 3 adapted to be attached to neck 5, and a graft leg 
portion 14 (Fig. 4) adapted to be attached to portion 13 
and to one 4 of the iliac arteries 3, 4. Graft main portion 
1 3 may be placed inside aorta 1 by any of the known 
techniques, by means of a introducer or tubular posi- 
tioning device 15 running over a conventional guide wire 
16. 

[0047] According to the use of the invention, guide 
wire 1 6 is first inserted into the blood circulatory system 
and moved to reach the aorta by making an incision in 
a blood vessel at a site remote from the aorta. Prefera- 
bly, the incision is made in the groin of the patient to 
enter through a femoral artery, the incision, however, 
may be made in any other blood vessel as long as ac- 
ceding to the aorta is ensured. A positioning device 15' 
carrying graft portion 13 and stent 17 firmly fixed at an 
upper end 18 of the graft portion is inserted into the in- 
cision and fed into the aorta. The stent and the graft 
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snugly fit into the positioning device with the stent 
crimped over a balloon catheter (not shown) and the 
graft is wrapped around the stent and the balloon cath- 
eter, as it is conventionally used in a positioning device. 
Once the device is in the desired position inside the aor- s 
ta, particularly when stent 17 and end 18 are positioned 
as it is shown in Fig. 2, the balloon is inflated to radially 
outwardly deform the stent to cause the same to be at- 
tached against the aortic wall at neck 5, with an upper 
edge of end 18 sealing against neck 5 to avoid any blood 
leakage. To assist in the correct positioning of the graft, 
radio-opaque marks, or indicia, may be provided in up- 
per end 18 and the balloon as it is well known in the art. 
Stent 17 may be, alternatively, of a resilient type with a 
tendency to expand to its relaxed condition at a fixed 
maximum diameter when the stent is released from its 
compressed condition as it is loaded inside the catheter, 
or, as it was above disclosed, the stent may be of the 
rigid type in which event the stent is made of a metallic 
mesh that is also loaded in a compressed condition in- 
side the catheter but is radially outwardly deformed by 
the balloon into a permanent expanded condition. A rigid 
type stent is capable of retaining a permanent expanded 
deformation to firmly retain the graft against any forces 
from the blood flow and movements of the patient. Stent 
17 is be made of any suitable biomedical grade metal. 
[0048] Graft main portion 1 3 has a generally cylindri- 
cal shape with upper end 18 to be securely attached to 
aortic proximal neck 5, and a tapered lower end portion 
forming and end 19 that is tapered by the diameter 
thereof reducing towards a lower edge 20 having the 
smallest diameter of the graft portion. Particularly, ta- 
pered lower end 19 is a cone-shaped portion the diam- 
eter of which decreases towards edge 20. Once placed 
in the site, unfolded and untwisted lower end 1 9 and 
edge 20 may result positioned as it is shown in Fig. 2, 
or may be positioned and oriented in any other position 
rotated about a longitudinal axis of the graft. At either of 
the positions of end 1 9, this end will always be well un- 
folded, untwisted and oriented in such a way that it will 
be free of any flow restriction and will be aligned with 
the iliac artery through which the guide wire and posi- 
tioning device have entered the aneurysm, in the draw- 
ing, artery 4. Even in any position rotated relative to the 
position shown in Figure 2, end 19 and edge 20 will re- 
main in a convenient orientated position relative to any 
of the iliac arteries. This is very important to then con- 
nect the leg portion as it will be explained below One of 
the most important features of the two part-graft of the 
invention is that when graft portion 1 3 is installed by de- 
ployment of the same from the positioning device, any 
rotation and/or twisting effect resulting from the out- 
wardly deployment will disappear, even if the guide wire 
is not removed. Graft portion 13 may accommodate it- 
self over the guide wire in order that the rotation thereof 
originated during installation will not twist the material 
because end 19 of the invention is free to rotate by ac- 
companying the rotation upper end 18. When accompa- 



nying rotation, end 19 will result positioned in any of the 
rotated positions as explained above, without any twist- 
ed zones, thus differing from the case of the one-piece 
graft shown in Fig. 1. 

[0049] Also according to the use of the invention, the 
second part of the graft, leg portion 14, is inserted into 
the aorta and connected to main portion 1 3. Positioning 
device 15, containing the loaded folded leg portion 14 
and respective stents 21, 22, is conveyed over guide 
wire 16, so that device 15 is inserted into graft portion 
1 3, particularly up to the position shown in Fig. 3. Once 
in this position, leg portion 14 is moved out of catheter 
15 and deployed, by inflating, preferably simultaneous- 
ly, respective balloons at the sites of stents 21 , 22, into 
the configuration shown in Fig. 4, thus the leg portion 
being firmly attached to portion 1 3 and to iliac artery 4. 
Tubular positioning device is then removed as indicated 
by the arrow in Fig. 4. Like stent 17, stents 21, 22 may 
be of a resilient type or may be of the rigid type as well 
as they are made of any suitable biomedical grade met- 
al. When self-expandable stents are used no balloons 
may be necessary to expand the above mentioned por- 
tions of the graft. Thus, the stents are just permitted to 
expand. 

[0050] Graft iliac leg portion 1 4 has a generally cylin- 
drical shape with an upper end 23 to be securely con- 
nected in fluid flow communication to lower tapered por- 
tion or end 1 9 of the graft main portion, and a lower end 
24 securely attached to one 4 of the iliac arteries. Graft 
leg portion 14 has a diameter smaller than the diameter 
of the graft main portion, the diameter of the graft main 
portion decreasing towards the lower end of the graft 
main portion to securely receive the upper end of the 
graft leg portion. End 23 being retained against end 1 9 
by the expanded stent and end 23 of the leg portion is 
prevented from being dislodged because of the tapered 
configuration of end portion 1 9 forming a diameter inter- 
ference in an overlapping between ends 1 9, 23. Any oth- 
er kind of interference may be performed by a clamp or 
suture made at end 19, before installation, so as to re- 
strict the diameter of end 1 9. 

[0051] Briefly, by the inventive use the graft of the in- 
vention is installed by acceding to the aorta through an 
acceding blood vessel, preferably an iliac artery, where- 
in the graft is implanted by first placing main portion 1 3 
as explained and then installing the secondary leg por- 
tion in the corresponding iliac artery 4 and connecting 
the main and leg graft portions to each other, whereby 
leg portion 1 4 is attached to the iliac artery and to main 
portion 13 once any rotation of the main portion, pro- 
duced by the deployment and installation of the main 
portion has already occurred, whereby no rotation or 
twisting of the graft main portion is transferred to the 
graft leg portion. 

[0052] More particularly, the installation comprises in- 
serting guide wire 16 in a site remote to the site of the 
vessel affected by the aneurysm, preferably the aorta, 
and moving the guide wire to the site of the aneurysm; 
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inserting the graft main portion over the guide wire by 
means of a positioning device, such as an introducer 1 5, 
including at least one expandable balloon, with the graft 
main portion being maintained in a compressed condi- 
tion over the balloon; placing the graft in the site of the 
aneurysm and deploy the graft main portion by inflating 
the balloon, whereby upper end 18 of graft main portion 
1 3 is securely attached to proximal aortic neck 5; remov- 
ing the positioning or placing device and introducing the 
same or another new positioning device over the guide 
wire, the positioning device carrying the graft leg portion 
in a compressed condition until upper end 23 of the graft 
leg portion is inside lower end 19, passing edge 20, of 
the graft main portion, and deploying the graft leg portion 
by inflating the balloon of the catheter when the upper 
end of the graft leg portion is at the lower end portion of 
the graft main portion, whereby the upper end of the 
graft leg portion is radially expanded and securely at- 
tached against the lower end of the graft main portion, 
with the graft main and leg portions connected in fluid 
flow communication. 

[0053] With the inventive graft and use of the inven- 
tion the drawbacks of the conventional grafts and im- 
planting methods are avoided, or at least minimized. 
Thus, the rotation generated during the installation of a 
prior art graft, due to the fact that both the upper and 
lower ends of a one-piece graft are retained at the upper 
neck of the aorta and the iliac artery, any rotation of the 
ends can not be accommodated and the graft tubular 
body becomes twisted as shown in Fig. 1 . With the 
present invention, the rotation of graft 13 is accommo- 
dated as long as end 20 is free to rotate once end 1 8 
has been retained inside neck 5, therefore the twisting 
effect does not occur in the tubular body of graft 1 3 be- 
cause end 20 rotates in the same extent that end 1 8 has 
rotated. Then, leg portion 14 is installed as above ex- 
plained. 

[0054] Another advantage of the present invention as 
compared to the prior art is that the different ratios of the 
diameter of neck 5 and the diameter of iliac artery 3, 4, 
could be covered with only one main portion 1 3, or a few 
main portions, useful for any length of aorta, while the 
leg portion will be selected from a set of leg portions 
having different diameters and standard lengths. This 
combination of different main portions and different leg 
portions provides a wide spectrum of combinations that 
is also very helpful to cover a large number of lengths 
to correctly positioning of the graft along the entire dis- 
tance between neck 5 and the necessary portion of the 
iliac artery, thus achieving a proper anchoring effect of 
the graft and a complete aneurysm exclusion. 
[0055] Another important aspect of the invention is re- 
lated to the use of anchoring means of the resilient type, 
that is self-expanding stents. In the prior art grafts, the 
twisting effect to which wide reference has been made 
in connection to the use of rigid stents may also appear 
when using resilient stents because the graft is longitu- 
dinally placed within the tubular positioner or applicator 



and, when the graft is left to move out from the applicator 
the stents are released in a no simultaneous pattern. 
Under these circumstances, if graft 7 of Figure 1 is being 
installed stent 1 0 is first expanded with the usual rotation 
$ thereof while stent 11 still remains inside the positioning 
device, thus the rotation of stent 10 generates a twisting 
effect along sleeve 7 and this twisting effect may be in- 
creased by any rotation of the positioning device when 
moving during the removal thereof to leave stent 11 ex- 
panded in a position rotated relative to stent 10. There- 
fore, the fact of leaving lower end 20 of the invention to 
freely rotate after stent 10 has been attached to neck 5 
makes the graft to accompany the rotation of the stent 
thus preventing the graft from remaining twisted or fold- 
ed. 

Bifurcated Bl-lllac Aortic Graft: 

[0056] Now referring in detail to another embodiment 
of the invention devised by a bifurcated graft, a bi-iliac 
bifurcated graft according to the prior art may be seen 
in FIG. 5. The known bi-iliac aortic graft consists of a 
bifurcated graft 25 comprising an inverted Y-shape tu- 
bular graft. The bifurcated graft is designed to have a 
trunk 26 of the Y inserted and firmly attached to proximal 
neck 5 of the aorta while each branch, limb or leg 27, 
28 of the Y is inserted and installed inside a respective 
iliac artery 3, 4. 

[0057] Although the bifurcated grafts provide for a bet- 
ter design that should define a complete and fluid con- 
nection between the aorta and the iliac arteries, the bi- 
furcated grafts are affected by restrictions during the in- 
stallation thereof as long as the connection of the leg 
portions to the trunk portion has been very complex and 
no reliable with the methods today available, particularly 
to position and deploy the graft into the aorta in a way 
that the graft were firmly and properly located in place. 
Although the trunk of the bifurcated graft could be placed 
in a conventional way, there were no reliable devices 
and techniques to position and attach the limbs of the Y 
in the correct place, within the respective iliac arteries. 
[0058] According to the conventional grafts today 
available for aortic repairing, the graft must be posi- 
tioned inside the aorta by means of a tubular positioning 
device, such as an introducer. To this purpose the graft 
is multiply folded and compressed to fit snugly into the 
tubular positioning device, the positioning device is then 
introduced within the blood circulatory system of a pa- 
tient to accede to the aorta with the graft in the device, 
with predetermined anchoring portions of the graft being 
folded around at least one expandable balloon also lo- 
cated inside the positioning device. Once in the desired 
site where the graft is to be implanted, the graft is moved 
out of the positioning device and the expandable balloon 
or balloons is inflated to expand the graft. The bifurcated 
graft is provided with anchoring means, preferably 
stents 29, 30, 31 each generally consisting of a metal 
expandable mesh capable of being expanded and keep- 



15 



20 



25 



30 



35 



40 



45 



SO 



12 



23 



EP 1 029 518 A2 



24 



ing its expanded configuration after the balloon is deflat- 
ed. The stent is located over the balloon, therefore, once 
the balloon is expanded the stent is radially outwardly 
deformed whereby it is firmly attached against the wall 
of the aorta, at the proximal aortic neck, and against a 
wall of the respective iliac artery. In Fig 5, three stents 
are depicted, stent 29 is attached to aortic neck 5 while 
stents 30 and 31 are attached to respective left and right 
iliac arteries 3 and 4. 

[0059] When graft 25 is moved out of the introducing 
device and the balloons are inflated the fabric material 
of which the graft is made is deployed with a rotary un- 
controlled effect that causes the graft to be installed in 
a twisted configuration like the one shown in Fig. 5. With 
the graft twisted as illustrated, the necessary cross-sec- 
tion of the tubular graft is dramatically reduced and re- 
stricted, forming restriction zones 32, this effect being 
made worse by the bifurcation defined between the 
trunk portion 26 and limbs 27, 28, which causes the 
blood flow to be blocked and the patient must be treated 
by open surgery to remove the twisted and/or folded 
graft and insert a new conventional graft. 
[0060] According to another embodiment of the inven- 
tion, a new aortic graft is provided, comprising a three- 
part graft illustrated in Figures 6-1 3. The inventive graft 
comprises a graft trunk portion 33 adapted to be at- 
tached to neck 5, and two graft leg portions 34 and 35 
(Figures 8, 9, 11, 12) adapted to be attached to portion 
33 and to the iliac arteries 3, 4. Graft trunk portion 33 
may be placed inside aorta 1 by any of the known tech- 
niques, by means of an introducer or tubular trunk-po- 
sitioning device 36 (Figures 6, 12) running over a con- 
ventional guide wire 37. 

[0061] According to the invention, guide wire 37 is first 
inserted into the blood circulatory system and moved to 
reach the aorta by making an incision in a blood vessel 
at a site remote from the aorta. Preferably, the incision 
is made in an artery in one of the arms of a patient. Guide 
wire 37 is then conveyed to enter by aortic neck 5 and 
towards one of the femoral arteries through which artery 
the guide wire is taken out of the patient's body through 
an incision in the groin of the patient so that a leading 
end of the guide wire is thus used to introduce a trunk- 
positioning device over the guide wire into the femoral 
artery. Trunk-positioning device 36 carrying graft portion 
33 and an anchoring means, such as a stent 38 firmly 
fixed at an upper end 39 of the graft trunk portion, is 
inserted into the incision and fed into the aorta. The stent 
and the graft snugly fit into the trunk-positioning device 
and the stent is placed around a balloon (not shown) as 
it is conventionally used in an inserting or positioning 
device. Once the positioning device is in the correct po- 
sition inside the aorta, particularly when stent 38 and 
end 39 are positioned as it is shown in Fig. 6, the balloon 
is inflated to radially outwardly deform the stent tocause 
the same to be attached against the aortic wall at neck 
5, with any upper edge of end 39 sealed against neck 5 
to avoid any blood leakage. To assist in the correct po- 



sitioning of the graft, radio-opaque marks, or indicia, 
may be provided in upper end 39 and the balloon as it 
is well known in the art. Stent 38 may be of a resilient 
type with a tendency to expand to its relaxed condition 
5 at a fixed maximum diameter when the stent is released 
from its compressed condition as it is loaded inside the 
introducer, or may be of the rigid type in which event the 
stent is made of a metallic mesh that is also loaded in a 
compressed condition inside the catheter but is radially 
outwardly deformed by the balloon into a permanent ex- 
panded condition. A rigid type stent is capable of retain- 
ing a permanent expanded deformation to firmly retain 
the graft against any forces from the blood flow and 
movements of the patient. Stent 38 is be made of any 
suitable biomedical grade metal. In any event, stent 38 
is made of an open wire structure that, if upper aortic 
neck is dilated or irregular to bar a firm mounting of the 
stent, the stent may be placed beyond the renal arteries 
provided that the graft fabric do not close the arteries, 
and the wire stent will not block the blood flow through 
the renal arteries. 

[0062] Graft trunk portion 33 has a generally cylindri- 
cal shape with upper end 39 to be securely attached to 
aortic proximal neck 5, and a lower bifurcated short por- 
tion 40 forming two lower side-by-side connecting ends, 
a left connecting end 41 and a right connecting end 42. 
This configuration of the trunk portion assemblies a pair 
of pants, therefore connecting ends 41 and 42 may be 
also referred to along this description as pending legs 
of the pant. 

[0063] Once placed in the site, lower ends 41 and 42 
may result positioned as it is shown in Fig. 7, that is the 
most favorable position with both ends almost aligned 
with iliac arteries 3, 4. Otherwise, ends 41 , 42 may result 
positioned in any other position rotated about a longitu- 
dinal axis of the graft trunk, that is a less favorable po- 
sition. According to the invention, however, whatever 
the position of ends 41 and 42 is resulted these ends 
will always be unfolded untwisted and well oriented for 
a correct further connection to leg portions 34, 35 to iliac 
arteries, as will be further explained in connection to Fig- 
ures 9-1 3. That is, even in a position rotated 90° relative 
to the position shown in Figures 7-10, that is in the po- 
sition shown in Figures 11-13, ends 41, 42 will remain 
in a convenient orientated position relative to any of the 
iliac arteries. This is possible because ends 41 , 42 are 
free moving from the trunk portion like in a pair of pants, 
thus permitting the ends to be moved in opposite direc- 
tions without obstructing the blood flow, that is the ends 
or pending legs are not connected to each other like in 
some three-part grafts of the prior art. 
[0064] One of the most important features of the three 
part-graft of the invention is that when graft portion 33 
is installed by deployment of the same from the posi- 
tioning device, any rotation and/or twisting effect result- 
ing from the outwardly deployment will disappear by re- 
moving guide wire 37 by pulling the guide wire upwardly. 
Any rotation of trunk portion, originated during the tn- 
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stallation thereof, will not twist the material because 
ends 41 and 42 of the invention are free to move, float 
or rotate to accompany the rotation of upper end 39 and 
will result positioned in any of the rotated positions as 
explained above, even in a worse position, shown in Fig- s 
ures 11-13, without' any twisted zones, thus differing 
from the case of the one-piece bifurcated graft shown 
in Fig. 5. 

[0065] Also according to the use of the invention, the 
two remaining parts of the inventive graft, leg portions 
34 and 35, are inserted into the aorta and connected to 
main portion 33. Once guide wire 37 has been upwardly 
removed from connecting end 41 as shown in Figure 7 
and trunk portion adopted its final position, the guide 
wire is inserted again by upper neck 39 and may pass 
through the best orientated of ends 41 or 42, in this case 
end 42 as shown in Fig. 8, to follow then through a fem- 
oral artery of the patient. Then, a leg-positioning device 
43, containing one loaded folded leg portion, for exam- 
ple right portion 16, and respective stents 44, 45, at re- 
spective upper and lower ends 46, 47, of the leg portion, 
is conveyed over guide wire 37, entering the patient's 
body by a femoral artery and entering the aorta by iliac 
artery 4 into end 42 until device 43 is at the position 
shown in Fig. 8. Once in this position, guide wire 37 is 
upwardly removed from positioning device 43 and re- 
placed by a new guide wire 48, see Figure 9, wire 48 
being inserted into device 43 by a rear end of device 43, 
to give support to the positioning device 43 inside the 
trunk portion. Guide wire 37 is upwardly removed just to 
be released from device 43 and is inserted through con- 
necting end 41 to enter iliac artery 3 and another leg- 
positioning device 49 is inserted over guide wire 37 in 
like manner that device 43, but through an incision in 
the other groin of the patient. The positioning device 49 
carries leg portion 35 and stents 50 and 51 respectively 
fixed at upper end 52 and lower end 53 of the left leg 
portion. Once in this position, devices 48, 49 are moved 
backwards as it is shown by the arrows in Fig 9, to then 
deploy leg portions 34, 35. Therefore, as illustrated in 
Figure 9, trunk portion 33 is installed in the aorta free of 
any twisting effect or rotation, with both leg portions 34, 
35, in position to be simultaneously deployed, each one 
over guide wires 37, 48, respectively. 
[0066] The balloons are inflated to deploy stents 44, 
45, 50, 51 to place the graft portions into the configura- 
tion shown in Fig. 10, thus the leg portions being firmly 
attached to trunk portion 33 and to iliac arteries 3, 4. 
Additional stents, not shown, may be used between 
stents 44, 45 and 50, 51 , or only one long entire stent, 
as it is well known in the art, to avoid any possibility of 
graft leg kinking. Like stent 38, stents 44, 45, 50, 51 may 
be of a resilient type or may be of the rigid type as well 
as they are made of any suitable biomedical grade met- 
al. If the resilient type is used, no balloons may be nec- 
essary. 

[0067] In connection to Figures 11-13 a lesser favo- 
rable situation will be described in connection to the final 



position of the trunk portion after installation. Figure 11 
shows trunk portion 33 attached to aortic neck 5 and 
rotated closely 90° relative to the position shown in Fig- 
ures 7-10, that is with connecting left and right ends 41 , 
42, respectively, aligned in a cross configuration relative 
to iliac arteries 3 and 4. This would represent a major 
obstacle for the installation of a conventional one-piece 
bifurcated graft because at this stage at least one of the 
limbs would be also inserted into one of the iliac arteries, 
therefore, at the steps of deploying the trunk and the 
limbs a twisting effect appears along the graft, the twist- 
ed graft being unable of releasing the twist because two 
opposite ends of the one-piece graft are already re- 
tained in neck 5 and one of the arteries. According to 
the invention, when the guide wire used for inserting 
trunk portion into the aorta is removed, ends 41 and 42 
are free to rotate and adopt the final position without any 
twist affecting the material. 

[0068] Like in the situation disclosed in connection to 
Figures 3-10, guide wire 37 is inserted into the aorta and 
one trunk-positioning device 36, shown in the step illus- 
trated in Figure 6, is introduced over the guide wire, 
through an iliac artery, the positioning device containing 
the trunk portion to be deployed inside the aorta. Trunk 
portion 33 is then deployed against aortic neck 5, un- 
dergoing a twisting effect like the one shown in Figure 
6, with trunk-positioning device 36 being removed back- 
wards and guide wire 37 upwardly removed from the 
trunk portion. Once the trunk portion is released from 
the guide wire, the trunk portion becomes relaxed and 
is free to rotate, whereby the twisting effect disappears 
from the trunk and the trunk remains freely moving and 
oriented as shown in Figure 11. Guide wire 37 is then 
reinserted into trunk portion 33 and passed to any of the 
connecting ends 41 , 42, to be directed to any of the cor- 
responding iliac arteries 3, 4. Although connecting ends 

41 and 42 are not directly aligned with the corresponding 
iliac arteries 3 and 4, guide wire 37 will pass either 
through connecting end 41 or through connecting end 

42 to then enter either into artery 3 or artery 4. While 
guide wire is illustrated as passing through end 42 and 
artery 4, the guide wire may have passed through end 
42 and artery 3, or through end 41 and artery 4, without 
any twist, fold or restriction appearing on the graft. Leg- 
positioning device 43 is then inserted over guide wire 
37, the leg-positioning device containing one loaded 
folded leg portion, for example right leg portion 34 and 
stents 44, 45, at upper and lower ends 46, 47 of the leg 
portion. Device 43 is inserted into the patient's body by 
a femoral artery and entering the aorta by iliac artery 4, 
until device 43 is at the position shown in Fig. 11. 
[0069] Once in this position, guide wire 37 is upwardly 
removed from positioning device 43 and simultaneously 
may be replaced by a new guide wire 48, see Figure 1 2, 
and the procedure is similar to the one disclosed in con- 
nection to Figures 6-10, that is wire 48 is inserted into 
device 43, at a rear end thereof, to give support to the 
leg-positioning device inside the trunk portion. Guide 
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wire 37, once released from device 43, is inserted 
through connecting end 41 to enter iliac artery 3 and an- 
other leg-positioning device 49 is inserted over guide 
wire 37 in like manner that device 43, but through an 
incision in the other groin of the patient, see Figure 12. & 
The leg-positioning devices carry leg portions 34, 35 
with stents 44, 45, 50, 51 respectively fixed at the ends 
of the leg portions. Once in this position, devices 43, 49 
are moved backwards as it is shown by the arrows in 
Figure 12, to allow leg portions 34, 35 to be deployed. 
Therefore, as illustrated in Figure 12, trunk portion 33 is 
installed in the aorta free of any twisting effect or rota- 
tion, with both leg portions 34, 35, in position to be si- 
multaneously deployed, each one over guide wires 48, 

37, respectively. 

[0070] The balloons are inflated to deploy stents 44, 
45, 50, 51 to place the graft portions into the configura- 
tion shown in Fig. 13, thus the leg portions being firmly 
attached to trunk portion 33 and to iliac arteries 3, 4. 
Additional stents, not shown, may be used between 
stents 44, 45 and 50, 51 (not shown), as it is well known 
in the art, to avoid any possibility of kinking. Like stent 

38, stents 44, 45, 50, 51 may be of a resilient type or 
may be of the rigid type as well as they are made of any 
suitable biomedical grade metal. If the resilient type is 
used, no balloons may be necessary. 
[0071] Graft iliac leg portions 34 and 35 are generally 
cylindrical elongated sleeves with an upper and lower 
ends du ly designed to ensure a firm a sealed connection 
with connecting ends 41 and 42 of the trunk portion. 
Connecting ends 41 and 42 may have tapered configu- 
rations to form an interference with the upper end of the 
associated leg portion, or any other kind of diameter in- 
terference may be performed by a clamp or suture made 
at ends 41 and 42, before installation, so as to restrict 
the diameter of ends 41 and 42. One of the ends or 
pending legs 41, 42 may also be closed by suture, a 
clamp, etc. to convert the bi-iliac graft into a monoiliac 
graft. This reform may be also carried out according to 
the embodiment of the invention shown in FIG. 18, with 
a thread passing through the graft material at a bifurca- 
tion point of pending legs 41, 42. Graft portions 33, 34, 
35 may be manufactured from any suitable textile or fab- 
ric material, at least partially elastic or inelastic, either a 
woven or a knitted material. 

[0072] In general terms, the inventive graft is prefer- 
ably used in an aneurysm, wherein the aortic bifurcated 
graft 33, 34, 35 is intraiuminally positioned and implant- 
ed by acceding to aorta 1 by a guide wire inserted 
through an aortic neck or an end neck of an aneurysm, 
the graft being inserted through a blood vessel, prefer- 
ably femoral or iliac arteries 3, 4, wherein the bifurcated 
graft is implanted by first placing trunk portion 33 against 
upper proximal aortic neck 5 and then installing each 
secondary leg portion 34 and 35 in each corresponding 
iliac artery 3 and 4 and connecting trunk portion 33 to 
leg portions 34, 35, whereby each leg portion is attached 
to one iliac artery and to the main trunk portion once any 



rotation of trunk portion 33, produced by the deployment 
and installation of the main trunk portion had already oc- 
curred, whereby no rotation or twisting of the graft main 
trunk portion is transferred to the graft leg portions. 
[0073] More particularly, the inventive graft is implant- 
ed by the steps of inserting guide wire 37 in a blood ves- 
sel at a site remote to the site of aorta 1 affected by the 
aneurysm and moving the guide wire to make it enter 
the aneurysm by the aortic upper neck, inserting graft 
trunk portion 33 over the guide wire by means of trunk- 
positioning device 36 including at least one expandable 
balloon, with the graft trunk portion being maintained in 
a compressed condition inside the trunk-positioning de- 
vice with the upper end of the graft trunk portion over 
the balloon, positioning the graft trunk portion inside the 
aorta at the site of the aneurysm and deploying the graft 
trunk portion by inflating the balloon, whereby upper end 
39 of the graft trunk portion is securely attached to aortic 
neck 5 while lower connecting ends 41 and 42 remain 
free to move and float; permitting lower connecting ends 
41 , 42 to rotate relative to upper end 39, whereby the 
connecting ends remain in a relaxed condition after up- 
per end 39 has been attached to the aorta; downwardly 
removing the positioning device; upwardly move guide 
wire 37 within the installed graft trunk portion and above 
the connecting ends in an extent enough to be then ca- 
pable of being downwardly moved and introduced 
through one of the connecting ends; moving guide wire 
37 downwardly, making guide wire pass through one of 
the connecting ends 41, 42, and enter one of the iliac 
arteries 3, 4, introducing the above mentioned position- 
ing device 36 or leg-positioning device 43 over the 
above mentioned guide wire 37, passing through the 
one 42 connecting end and the one 4 iliac artery, posi- 
tioning device 43 as shown in FIG. 11, device 43 carry- 
ing the graft leg portion in a compressed condition with 
the upper end of the graft leg portion over one of the 
balloons of the positioning device. The leg portion may 
be deployed at this stage or, preferably, may remain in 
place to be deployed simultaneously with the other leg 
portion by inflating a corresponding balloon when the 
upper end of the graft leg portion is inside the one lower 
connecting end of the graft trunk portion and the lower 
end of the leg portion is inside the one iliac artery, where- 
by the upper end of the graft leg portion may be radially 
expanded and securely attached against the one lower 
connecting end of the graft main portion, to connect the 
graft trunk and leg portions in fluid flow communication; 
upwardly removing wire 37 out of device 43 and insert- 
ing a new guide wire 48 through a rear end of device 43 
to give support to device 43 within the aorta. Wire 37 is 
upwardly moved just to be released from device 43 and 
is inserted the other 41 of the connecting ends and enter 
the other 3 of the iliac arteries; introducing another leg- 
positioning device 49 over guide wire 37 passing 
through the other connecting end 41 and the other iliac 
artery 3, the another leg-positioning device 49 carrying 
another graft leg portion 35 in a compressed condition 
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with the upper end of the graft leg portion over one of 
the balloons of the positioning device; deploying the 
graft leg portion by inflating a corresponding balloon 
when the upper end of the graft leg portion is inside the 
other 41 lower connecting end of the graft trunk portion 
and the lower end of the leg portion is inside the other 
3 iliac artery, whereby the upper end of the graft leg por- 
tion is radially expanded and securely attached against 
the other lower connecting end 41 of the graft trunk por- 
tion, with the graft trunk portion and the other leg portion 
being connected in fluid flow communication; and re- 
moving the positioning devices and guide wires. 
[0074] With the inventive graft and use of the inven- 
tion the drawbacks of conventional bifurcated grafts and 
uses are avoided, or at least minimized. Both, the rota- 
tion generated during the installation of a conventional 
graft, and the lack of flexibility of compliance to accom- 
modate to the tortuous vessels shapes, are overcome 
with the teachings of the invention. With the present in- 
vention, the rotation of graft portion 33 is accommodated 
as long as ends 41 and 42 are free to rotate once end 
39 has been retained inside neck 5, therefore the twist- 
ing effect does not occur in the tubular body of graft 33 
because ends 41 and 42 rotate in the same extent that 
end 39 has rotated. Then, leg portions 34, 35, are in- 
stalled as above explained. 

[0075] Another important aspect of the invention is re- 
lated to the use of anchoring means of the resilient type, 
that is self-expanding stents. The twisting effect to which 
wide reference has been made in connection to the use 
of rigid stents may also appear when using resilient 
stents because the graft is longitudinally placed within 
the tubular positioner, applicator or introducer and, 
when the graft is left to move out the applicator the stents 
are released in a no simultaneous pattern. Under these 
circumstances, if graft 25 (Figure 5) is being installed 
stent 29 is first expanded with the usual rotation thereof 
while one of stents 30 or 31 still remains inside the po- 
sitioning device, thus the rotation of one or both stents 
30, 31 generates a twisting effect along sleeve 25 and 
this twisting effect may be increased by any rotation of 
the positioning device when moving during the removal 
thereof to leave one stent 30 or 31 expanded in a posi- 
tion rotated relative to stent 29. Therefore, the fact of 
leaving connecting ends to freely rotate after stent 38 
has been attached to neck 5 makes the graft to accom- 
pany the rotation of the stent thus preventing the graft 
from being twisted or folded. 

[0076] When reference has been made in the present 
application to right and left iliac arteries or leg portions, 
the left and right hands are referred to the left and right 
sides of the figures. 

[0077] According to another aspect of the invention 
related to the connection between the parts or portions 
forming part of the above disclosed monoiliac and bi- 
iliac grafts, another embodiment of the application, illus- 
trated in Figures 16-18, prevents the parts of the graft 
from accidentally detaching during the use of the graft, 



foreseen for the entire patient's life. 
[0078] Once the main portion of the graft, either the 
main portion of a monoiliac graft, such as the one illus- 
trated in FIG. 2-4, or the trunk portion of a bi-iliac graft, 

5 such as the one shown in FIG. 6-13, the lower end of 
the main/trunk graft portion must be connected to a low- 
er leg portion/portions also forming part of the entire 
graft. This connection is established by means of a stent 
firmly retained within the leg portion and the leg portion 

10 js inserted into the lower end of the upper main or trunk 
graft portion. Once in this position, the stent is expand- 
ed, either by its own elastic memory or by a balloon to 
make the leg portion to be firmly retained against the 
main or trunk portion. This is an easy task in the case 

is of a graft made of an inelastic, i.e. not compliant, woven 
fabric but a firm connection is not achieved by this pro- 
cedure when the fabric is a knitted elastic, compliant fab- 
ric, as will be explained in connection to FIG. 14-18. 
[0079] To explain the conventional connection be- 

20 tween two graft parts a monoiliac graft of the prior art 
has been illustrated in FIG. 14 and 15, where new ref- 
erence numbers have been used for the graft but the 
same numbers are kept to identify the aorta and its por- 
tions. The monoiliac graft comprises a main upper por- 

25 tion 53 having a lower portion tapered towards a lower 
edge 55 so that a diameter D1 of this edge is the small- 
est one as compared to any other diameter D2 in the 
upper portions of the main portion. An upper or leading 
end 56 of a lower leg graft portion 57 is inserted into 

30 portion 54 in a manner that anchoring means, such as 
a stent 58, firmly connected to end 56 remains within of 
portion 54 whereby the stent, once expanded by any 
know procedure as explained above, remains as illus- 
trated in FIG. 14, 15, retained against an inner surface 

35 of portion 54 thus making the connection between por- 
tion 53 and leg portion 57 to be firmly retained against 
any forces from the blood flow. As explained above, this 
connection may be firmly maintained thank to the fact 
that at least main portion 53 is manufactured from an 

40 inelastic, non compliant fabric, thus making the stent to 
be retained against the tubular fabric. In addition, the 
tapered configuration of portion 54 prevents the expand- 
ed stent from being downwardly move out of lower edge 
55. However, inelastic woven fabrics do not fully accom- 

^5 modate to sizes, irregularities and diameters of the 
blood vessels, particularly the inner diameter of the up- 
per aortic neck and the iliac arteries. This drawback, 
however, can not be overcome by merely selecting a 
larger diameter when the surgeon has found that the 

50 maximum diameter of the graft is smaller than the diam- 
eter of the vessel. In this situation, if a graft having a 
larger diameter is used for a vessel having a diameter 
smaller than the one of the graft, then the exceeding 
graft material will remain folded against the vessel wall 

55 with the known consequences resulting in leaking be- 
tween the graft and the vessel wall, particularly the aortic 
neck wall. 

[0080] In view of the above explained drawbacks the 
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compliant elastic materials are expected to be more fre- 
quently used, replacing the inelastic materials. The 
compliant materials, however, do not behave like the in- 
elastic materials when performing connections of the 
type disclosed above and shown in FIG. 14 and 15. As 
disclosed in connection to such Figures, the material of 
portion 54 must exert a counter force against the expan- 
sion of stent 58 without yielding upon the expansion 
force of the stent. Compliant materials can not behave 
in this way and the connection can not be firmly main- 
tained, even if a tapered configuration like the one 
shown in FIG. 14, 15 is adopted for the graft parts. 
[0081 ] According to the embodiments of the invention 
shown in FIG. 16-18, it is possible to take advantage of 
the benefits of the compliant material without being af- 
fected by the drawbacks of this material. Briefly, the 
compliance of the material will be used for the parts of 
the graft where this quality is necessary while the portion 
or portions of the graft where the elasticity is inconven- 
ient will be inelastic and capable of retaining a predeter- 
mined fixed diameter. 

[0082] The graft of the invention comprises a monoil- 
iac or a bi-iliac graft consisting of two, three or more 
parts, as it was widely explained above in connection to 
the other embodiments of the invention. The concepts 
of the invention will be now explained as applied to a 
monoiliac graft for simplicity purposes. The inventive 
graft comprises an upper main portion 59 having an up- 
per edge 60, a lower edge 61 and preferably a tapered 
middle portion 62 that is tapered towards edge 61 . Graft 
portion 62 may be manufactured from any compliant 
material, such as a knitted fabric material with controlled 
expansion, even along the entire life of the graft, as it 
will be very well known for any person skilled in the art. 
The material is preferably a knitted fabric manufactured 
in a circular loom, as it is also well know to any one 
skilled in the art. The teachings of the inventions are ap- 
plied to edge 61 , as well as to any other part of the graft 
that it is desired to have an inelastic behavior for pur- 
poses of operation as will be explained below. 
[0083] In FIG. 17 a preferred knitted construction has 
been illustrated but it is to be remarked that any other 
construction may be used as long as the concepts of the 
invention can be applied to the same. As explained in 
connection to FIG. 14, 15, a firm connection must be 
guaranteed between the upper main graft portion and 
the lower leg portion. In FIG. 16, a stent must be, there- 
fore, firmly retained within lower portion 62 of graft por- 
tion 59 but, the elastic construction of the graft would 
not guarantee such desired retention. To assure the de- 
sired retention a thread, either inelastic or controllably 
elastic, is arranged at the edge, close to the edge or 
portion of the graft desired to be converted into inelastic. 
[0084] To prevent a stent 64 to slip off or detach from 
its retention against the wall 63 of the graft a thread 65 
is threaded through the edge loops 66 of the knitted tex- 
tile as better shown in FIG. 17, and a knot 67 may be 
made by the physician, his/her assistant or the manu- 



facturer at free ends 71 of the thread before installing 
the graft into the introducer. Thus the diameter of lower 
edge 61 is restricted to a predetermined maximum val- 
ue, this predetermined diameter being related to the 
5 maximum diameter to which stent 64 may be, or are to 
be, expanded, whereby the stent, and hence a leg por- 
tion 68, is firmly retained against graft portion 62 and 
prevented to slip off by thread 65. The stent should be 
expanded at such an extent that, in the expanded con- 
dition, will have a maximum diameter larger than the 
predetermined maximum diameter of the inelastic edge. 
[0085] A similar thread 69 may be arranged through 
loops 70 in upper edge 60, however, this thread is not 
knotted as long as edge 60 should preferably remain 
entirely elastic to accommodate to the upper aortic neck 
and its irregularities. Threads 65, 69 may be passed 
through the outermost loops 66, 70 as illustrated or may 
be conveniently passed through a more inner row of 
loops. Threads 66, 70 may be threaded after the fabric 
has been manufactured or may be knitted or threaded 
during the knitting of the fabric, that is forming part of 
the fabric construction, thus the thread does not thread- 
ed on purpose after the knitted fabric has been manu- 
factured. Although the thread has elastic characteristics 
the elastic elongation the thread can be adopted is al- 
ways shorter than the one that the knitted fabric can 
reach because of its yielding capacity provided by the 
knitting characteristics. That is the elasticity of the 
thread is a controlled elasticity. 
[0086] The concept of using a thread either to be knot- 
ted to restrict a diameter or to remain free is also used 
in the embodiment shown in FIG. 18, wherein a bifur- 
cated graft trunk portion 72, like the ones disclosed 
above, is shown. Graft portion 72 incorporates the 
teachings of the diameter restricting thread in pending 
leg 73 wherein a thread 74 is arranged to a lower edge 
75. The construction may be the same or similar to the 
one shown in FIG. 17 and the thread may be knotted to 
restrict the diameter of edge 75 with the same above 
explained retention purposes. In another application, 
pending leg 76 may include an additional thread 77, 
passed through the known typical loops of the knitted 
fabric, with the purpose of pulling from the thread and 
knotted the same to close leg at a point close to a bifur- 
cation 78 of the graft, in order to convert the bi-iliac aortic 
graft into a monoiliac aortic graft. 
[0087] Also in accordance with the present invention, 
the use of graft 59 is provided, wherein the graft is in- 
traluminally inserted in the aorta, the aorta having an 
upper proximal aortic neck and a distal aortic lower por- 
tion forming an iliac bifurcation dividing into two iliac ar- 
teries. According to the invention, the main portion of 
the graft is placed inside the aorta whereby the portion 
is firmly retained against the upper aortic neck with lower 
edge 61 of the graft main portion freely moving inside 
the aneurysm, then, the upper end of leg portion 68 is 
inserted inside the lower portion of the main graft por- 
tion, and the anchoring means comprising the stent 64 
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is expanded once at least a part of the stent is inside 
lower portion 62 and upwardly lower inelastic edge 61. 
Stent 64 is expanded to an extent to define, in the ex- 
panded condition, and in at least a section thereof up- 
wardly edge 61 , a maximum diameter larger than a pre- 
determined maximum diameter of edge 61 , whereby the 
upper end of the leg portion may be retained within the 
lower portion of the main portion by the anchoring 
means, with the inelastic edge encircling the upper end 
of the graft leg portion and the stent remaining within the 
graft main portion upwardly of edge 61 . 
[0088] However, as stated above, only part of the 
stent need be placed inside lower portion 63, upwardly 
edge 61 , that is stent 64 does not need to be entirely 
located upwards edge 61 (as it is shown in FIG. 16) to 
provide a firm retention and reliable sealing. This con- 
figuration may be preferably used when leg portion 68 
includes a plurality of stents, or a long unique stent, 
along its length. That is, a leg portion stented at the ends 
thereof or entirely stented with one long or several short 
stents. 

[0089] According to a preferred embodiment of the in- 
vention, a knot is made in free ends 71 of the thread in 
order to define a predetermined maximum diameter of 
the inelastic edge before placing the main graft portion 
inside the aorta. Here again, the stent defines, in the 
expanded condition, a maximum diameter larger than 
the predetermined maximum diameter of the inelastic 
edge. 

[0090] While preferred embodiments of the present 
invention have been illustrated and described, it will be 
obvious to those skilled in the art that various changes 
and modifications may be made therein without depart- 
ing from the scope of the invention as defined in the ap- 
pended claims. For example, while a flat material has 
been shown for all of the embodiments of the invention, 
a curled or draped material may be used to facilitate the 
accommodation thereof to the vessel shapes. 



Claims 

1 . An aortic graft for treatment of abdominal aortic an- 
eurysms, the graft comprising a tubular hollow ma- 
terial to be intraluminal^ inserted in the aorta, the 
aorta having an upper proximal aortic neck and a 
distal aortic lower portion forming an iliac bifurcation 
dividing into two iliac arteries, the graft comprising: 

a graft main portion having a generally cylindri- 
cal shape with an upper end to be securely at- 
tached to the aortic proximal neck, and a lower 
end moving free at a position inside the aneu- 
rysm an above the iliac bifurcation, and 
at least one graft iliac leg portion having a gen- 
erally elongated cylindrical shape with a lower 
end to be securely attached to one of the iliac 
arteries, and an upper end to be securely con- 



nected in fluid flow communication to the lower 
end of the graft main portion, 
both graft portions being made of a compliant 
flexible fabric material. 

5 

2. The graft of claim 1 , wherein the graft leg portion 
has a diameter slightly larger than the diameter of 
the graft main portion, the diameter of the graft main 
portion decreasing towards the lower end thereof to 

10 securely receive the upper end of the graft leg por- 
tion inside the lower end of the graft main portion. 

3. The graft of claim 2, wherein the upper end of the 
graft leg portion is retained within the lower end of 

is the graft main portion by a diameter interference. 

4. The graft of claim 2, wherein the upper end of the 
graft leg portion is retained within the lower end of 
the graft main portion by anchoring means. 

20 

5. The graft of claim 4, wherein the anchoring means 
is fixed into the upper end of the graft leg portion 
and is securely attached to the graft main portion 
by a radially expandable balloon removably placed 

25 by a catheter, whereby the anchoring means is im- 
plantable by expansion against the graft main por- 
tion, at an overlap between the lower end of the graft 
main portion and the upper end of the graft leg por- 
tion, both ends being securely retained to each oth- 
30 er. 

6. The graft of claim 5, wherein anchoring means is 
fixedly located into the lower end of the graft leg por- 
tion and is securely attached to the iliac artery by a 

35 radially expandable balloon removably positioned 
by the catheter, whereby the anchoring means is 
implantable by expansion against the artery. 

7. The graft of claim 1 , comprising an inelastic woven 
40 material, the graft main portion having a generally 

cylindrical shape with a lower portion tapered to- 
wards the lower end of the main portion, the upper 
end of the leg portion being retained within the ta- 
pered lower portion by anchoring means. 

45 

8. The graft of claim 1 , comprising an inelastic woven 
material, the graft main portion having a generally 
cylindrical shape with a lower end of the main por- 
tion being a cone-shaped portion the diameter of 

50 which decreases towards a lower edge of the main 
portion, the upper end of the leg portion being re- 
tained within the tapered lower end by anchoring 
means. 

55 9. The graft of claim 1 , wherein anchoring means are 
provided at the upper end of the graft main portion 
and at the upper and lower ends of the graft leg por- 
tion. 
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10. The graft of claim 9, wherein the anchoring means 
are of a resilient self-expanding type. 

1 1 . An aortic bifurcated graft for treatment of abdominal 
aortic aneurysms, the graft comprising a tubular 
hollow material to be intraluminal^ inserted in the 
aorta, the aorta having an upper proximal aortic 
neck and a lower distal portion defining an aortic 
bifurcation dividing into two iliac arteries, the graft 
comprising: 

a graft trunk portion made of a flexible fabric 
material, the portion having a generally cylin- 
drical shape with an upper end to be securely 
attached to the aortic proximal neck, and a low- 
er bifurcated short portion forming two lower 
side-by-side connecting ends, the connecting 
ends extending inside the aorta and being lo- 
cated upwardly and spaced apart from the aor- 
tic bifurcation, and 

a pair of graft iliac leg portions made of a flexible 
fabric material, each portion having a generally 
elongated cylindrical shape with a lower end to 
be securely attached to one of the iliac arteries, 
and an upper end to be securely connected in 
fluid flow communication to a respective one of 
the lower connecting ends of the lower bifurcat- 
ed portion of the trunk portion. 

12. The graft of claim 11 , wherein each graft leg portion 
has a diameter slightly larger than the diameter of 
the corresponding lower connecting end of the trunk 
portion, whereby the upper end of a leg portion can 
be expanded and tightly sealably received inside a 
corresponding lower connecting end of the trunk 
portion. 

1 3. The graft of claim 1 1 , wherein the upper end of each 
graft leg portion is retained within an associated one 
of the lower connecting ends of the graft trunk por- 
tion by diameter interference. 

1 4. The graft of claim 11 , wherein the upper end of each 
graft leg portion is retained within an associated one 
of the lower connecting ends of the graft trunk por- 
tion by anchoring means. 

1 5. The graft of claim 1 4, wherein the anchoring means 
is fixedly located into the upper end of each graft 
leg portion and is securely attached to the graft 
trunk portion by a radially expandable balloon re- 
movably positioned by a catheter, whereby the an- 
choring means is implantable by expansion against 
one associated connecting end of the graft trunk 
portion, at an overlap between the lower connecting 
end of the trunk portion and the upper end of the 
graft leg portion, both ends being securely retained 
to each other in fluid communication. 



16. The graft of claim 15, wherein anchoring means is 
also fixedly located into at least the lower end of 
each graft leg portion and is securely attached to 
the respective iliac artery by a radially expandable 

5 balloon removably positioned by a catheter, where- 
by the anchoring means is implantable by expan- 
sion against the artery. 

17. The graft of claim 1 1 , comprising an inelastic woven 
io material, the graft trunk portion having a generally 

cylindrical shape with the lower connecting ends ta- 
pered by the diameter of each connecting end 
downwardly decreasing, the upper end of each leg 
portion being retained within the tapered lower con- 
is necting end of the trunk portion by anchoring means 

18. The graft of claim 1 1 , wherein anchoring means are 
provided at the upper end of the trunk portion and 
at the upper and lower ends of the leg portions. 

20 

19. The graft of claim 18, wherein the anchoring means 
are of a resilient self-expandable type. 

20. An aortic graft for treatment of abdominal aortic an- 
25 eurysms, the graft comprising a tubular hollow ma- 
terial to be intraluminally inserted in the aorta, the 
aorta having an upper proximal aortic neck and a 
distal aortic lower portion forming an iliac bifurcation 
dividing into two iliac arteries, the graft comprising: 

30 

a graft main portion having an upper end to be 
securely attached to the aortic proximal neck, 
and a lower end hanging free at a position in- 
side the aneurysm an above the iliac bifurca- 

35 tion, and 

at least one graft iliac leg portion having a gen- 
erally elongated cylindrical shape with a lower 
end to be securely attached to one of the iliac 
arteries, and an upper end to be securely con- 

40 nected in fluid flow communication to the lower 

end of the graft main portion, 
at least the main graft portion being made of a 
compliant, elastic knitted material, and 
the main portion terminating in an inelastic low- 

45 er edge, whereby the upper end of the leg por- 

tion may be retained within the lower portion of 
the main portion by anchoring means, with the 
inelastic edge encircling the upper end of the 
graft leg portion and at least part of the anchor- 

50 jng means remaining within the graft main por- 

tion upwardly of the inelastic edge. 

21 . The graft of claim 20, wherein the graft main portion 
has a generally cylindrical shape with the lower por- 

55 tion thereof being tapered towards the lower edge 
of the main portion. 

22. The graft of claim 20, wherein the graft is a bi-iliac 



19 



37 



EP 1 029 518 A2 



graft with the graft main portion having a generally 
cylindrical bifurcated shape, assembling a pair of 
pants with two pending legs. 

23. The graft of claim 20, wherein the inelastic edge is s 
formed by an inelastic thread passing through the 
elastic knitted material of the graft main portion, 
whereby all the graft main portion is elastic except 
the inelastic edge of the lower end. 

10 

24. The graft of claim 23, wherein a thread is threaded 
around the upper end of the graft main portion, the 
thread being loosely threaded so that the upper end 
of the graft main portion keeps its elastic character- 
istics to be securely attached against the aortic is 
proximal neck by an expandable anchoring means 
implanted therein by and expandable balloon and a 
catheter. 

25. The graft of claim 22, wherein the inelastic edge is 20 
formed by an inelastic thread passing through the 
elastic knitted material of the graft main portion, at 

a lower edge of one of the legs of the pants, an ad- 
ditional inelastic thread passing through the knitted 
material in the other leg at a point of bifurcation of 25 
the two pending legs of the pants, whereby the other 
pending leg of the pants may be closed to the blood 
flow to convert the bifurcated graft into one monoil- 
iac aortic graft. 

30 

26. The use of the graft of any of the preceding claims 
wherein the graft is intraluminal^ inserted into a 
blood vessel affected by an abnormality, the graft 
being retained within the vessel against the wall of 
the vessel to exclude the affected parts of the vessel 35 
from the blood circulatory system. 

27. The use of claims 26, wherein the graft is intralumi- 
nally inserted in an aorta affected by an aneurysm, 

the graft being retained within the aorta against the 40 
wall of the aorta to exclude the aorta walls affected 
by the aneurysm from the blood circulatory system. 
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